Melting Keratitis in Dogs and Cats  by Ion, Lia et al.
 Agriculture and Agricultural Science Procedia  6 ( 2015 )  342 – 349 
2210-7843 © 2015 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the University of Agronomic Sciences and Veterinary Medicine Bucharest
doi: 10.1016/j.aaspro.2015.08.090 
Available online at www.sciencedirect.com
ScienceDirect
“ST26733”, International Conference "Agriculture for Life, Life for Agriculture" 
Melting keratitis in dogs and cats 
 
Lia Ion, Iuliana Ionascu, Alin Birtoiu* 
University of Agronomic Sciences and Veterinary Medicine, 105 Splaiul Independentei, Bucharest, 050097, Romania 
Abstract 
Corneal ulcers are the most common ocular disorders encountered in dogs and cats. Melting keratitis is a pathological condition 
of the cornea that appears when there is an imbalance between proteinases and proteinase inhibitors, components involved in 
corneal wound healing. Proteolytic enzymes such as collagenases are produced by some bacteria, especially Pseudomonas spp., 
fungi (Aspergillus spp.) and also by host neutrophils and by damaged keratocytes. 
There are several medical and surgical techniques that can be used in the attempt to restore corneal appearance. This article 
reviews the treatment options and emphasizes the need for immediate and proper therapy in order to get a good prognosis. The 
aim of the medical treatment is to sterilize the ulcer with topical and systemic antibiotic therapy and to inhibit the proteinases. 
Surgery is needed when melting is progressing to offer a support for the damaged cornea. 
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1. Introduction 
Melting ulcers appear  usually as a complication of other types of corneal ulcers and not as a specific group 
(Brejchova K.et al., 2010; Wang L. et al., 2008). The normal healing process of the cornea involves the combined 
activity of proteinases and proteinase inhibitors (Gilger BC, 2007). The proteinases are produced by keratocytes, 
inflammatory cells or microorganisms (bacteria, fungi)  and they have the ability of removing devitalized cells and 
debris from the surface of the cornea.  
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The bacteria frequently involved in corneal ulcerative lesions in dogs and cats are Pseudomonas aeruginosa, 
Staphylococcus and Streptococcus spp. (Dulaurent T. et al., 2014; Pineda-Bolivar F. et al., 2001; Smith VA et al., 
2001). When the proteolytic enzymes are in a greater number than the proteinase inhibitors, the corneal stroma 
becomes gelatinous and liquefied (Fini ME.et al., 1998; Wong TT et al., 2002).  
In veterinary patients, melting ulcers have usually an infectious cause, but  noninfectious causes cannot be 
excluded. Predisposing factors include corneal trauma, low corneal sensitivity, lagophtalmos, qualitative and 
quantitative tear film deficiencies, eyelid abnormalities (Fini ME, Girard MT, 1990; Marcon AS et al., 2003).  
Depending on the depth of the stromal defect, treatment of melting keratitis can be medical or surgical (Spiess 
BM. et al., 2014). The medical treatment involves the frequent administration of broad-spectrum antibiotics and 
antiproteases. To reduce the ciliary muscle spasm that is usually associated with corneal disease, administration of 
atropine 1% is recommended (Gilger BC., 2007; Ollivier FJ. et al., 2007). 
When melting is progressing despite the medical management, surgery is indicated to avoid corneal perforation. 
There are several surgical techniques that can be used, including third-eyelid flap, conjunctival flaps, biomaterial 
grafts, or amniotic membrane transplantation (Barachetti L. et al, 2010; Dulaurent T. et al., 2014; Goulle F., 2012). 
A new treatment modality used in human and veterinary medicine is the corneal collagen cross-linking (CXL), 
which uses riboflavin and UV-A irradiation to increase corneal stability (Pot S. et al., 2014; Spiess BM et al., 2014). 
This article reviews the therapeutical options of melting keratitis in dogs and cats in order to stop the ulcer 
progression and to regain vision.  
2. Research Methods 
This study was conducted in the Ophthalmology Department of the Faculty of Veterinary Medicine in 
Bucharest  between January 2014 and February 2015. Of the 230 corneal ulcers diagnosed in dogs and cats during 
this period of time, 10 were melting.  
The affected animals were represented by 3 cats and 7 dogs, all with unilateral progressive corneal ulceration. 
All the animals were adults, aged between 1.5 and 16 years, with a mean age of 4 years for cats and 8 years for dogs. 
Pretreatment testing included examination with a light source and a magnifying loupe, Schirmer tear test, 
fluoresceine staining and photography in order to evaluate the clinical progress. For the patients that haven’t 
received any treatment before coming to our clinic, cytology was also performed.  
Diagnosis of corneal melting was based on the changes in corneal appearance, the defect in the corneal stroma  
and the presence of liquefaction in the ulcer area.Table 1 summarizes the clinical examination for these animals. 
 
                          Table 1. Signalment and pretreatment patient characteristics 
Case Breed Age & Gender Affected eye Concurrent ocular 
disease 
1 DSH 1.5 yr, M OS None 
2 DSH 3 yr, M OS None 
3 Persian 7 yr, F OS KCS 
4 Shih-Tzu 2 yr, F OD Lagophtalmos 
5 Shih-Tzu 3 yr, F OS None 
6 Shih-Tzu 3 yr, M OS Ectopic cilia 
7 Shih-Tzu 9 yr, M OS Pigmentary 
keratitis, 
Glaucoma 
8 Peckinez 11 yr, M OD Lagophtalmos, 
Uveitis 
9 Peckinez 14 yr, F OS KCS, Nuclear 
sclerosis 
10 Cross-breed 16 yr, M OS KCS, Cataract 
                          DSH: Domestic Short-haired cat; yr: years;  M: male; F: female; OD: right eye; OS: left eye; KCS: Keratoconjunctivitis sicca. 
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Treatment consisted in frequent administration of topical therapy and systemic doxycycline (10mg/kg SID). 
Atropine was instilled at the time of the first examination until pupil was completely dilated. Ciprofloxacin collyre 
along with protease inhibitors eye drops were given every 2 hours until the first  reexamination. N-acetylcysteine 
(NAC) 10% was the  antiproteolytic agent used in all cases, disodium ethylenediaminetetraacetic  acid (EDTA) 
0.2% being added in one  case. Third eyelid flap was done in 4 cases, two cats and two dogs, while blepharoraphy 
was used in one dog. 
 
3. Results and Discussion 
Mango, an one and a half year old male castrated Domestic Short Hair, presented with a five days’ history of 
rapidly progressing corneal ulcer in the left eye. The cause of the ulcer was a penetrating trauma done by the other 
cat of the owner. Before coming to our clinic, treatment consisted in systemic cephalosporins, local tobramycin and 
artificial tears. Ophthalmic examination revealed the presence of blepharospasm in the left eye (OS), dense cellular 
infiltrates and liquefaction across the entire cornea. The anterior chamber was not visible. Because of the high risk 
of corneal perforation, tarsorrhaphy was the treatment of choice. Systemic doxycycline was prescribed for 14 days. 
After three weeks, the suture was removed and the evolution was favorable: there was no more malacic material, the 
pupil was visible, responsive to light and there were only central corneal fibrosis and low degree  
neovascularization. At one year recheck, there was only some paracentral corneal scarring (Figure 1). 
 
 
Figure 1. Mango at the one year recheck (corneal scarring, transparent cornea at the periphery) 
 
 
Tommy, a two year old male Domestic Short Hair, presented with a history of corneal ulceration OS of 3 days’ 
duration, after a fight with another cat (Figure 2a). The cat hasn’t been on any medication and cytology revealed the 
presence of bacterial coci.  Oral doxycycline was prescribed for 14 days and third-eyelid flap was indicated. After 
three weeks, when the suture was removed, there was some neovascularization and central corneal fibrosis (Figure 
2b). At 30 days recheck, there was no recurrence, just the central corneal scar was present (Figure 3). 
 
                
Figure 2. (a) Tommy at initial examination (central stromal loss, neovascularization); (b) Tommy immediately after removing the suture  
from tarsorrhaphy (3 weeks after initial presentation) 
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Figure 3. Tommy 30 days after initial examination (central corneal fibrosis, superficial vascularization, visual eye) 
 
Flory, a seven year old female Persian cat, presented with an acute episode of blepharospasm and mucopurulent 
discharge OS. Ocular examination revealed the presence of cellular infiltrates, 40 % stromal loss, with central malacic 
material and peripheric neovascularization (Figure 4a). The predisposing factor was Keratoconjunctivitis Sicca.  
                                  
 
Figure 4. (a) Flory at initial presentation (neovascularization, central malacic material);  
(b) After 5 weeks (small central area of corneal defect) 
 
Recommended treatment was oral doxycycline for 21 days. Cyprofloxacin collyre, NAC 10 % and hyaluronic 
acid and aminoacids artificial tears where used as topical therapy. At one and three weeks recheck respectively, 
clinical signs improved, but after systemic antibioterapy has finished, blepharospasm and corneal oedema 
reoccurred. In this case, EDTA 0.2 % was added every 1-2 hours for the first 3 days, then 6-8 times per day, with 
very good results. At five weeks reexamination, cornea started to regain it’s transparency and to have a more stable 
appearance (Figure 4b).  
Tasha, a three year old female ShihTzu, presented with a recent history of melting ulcer OS after a scratch done 
by one of her puppies. At the time of examination, pain manifested by blepharospasm and photophobia was present. 
The entire cornea was affected, fluoresceine test was positive and the anterior chamber was not visible (Figure 5a).  
 
                         
Figure 5. (a) Tasha at first presentation (dense corneal oedema, deep stromal loss, positive fluorescein test;  
(b) After 4 days of treatment (reduced corneal oedema, fluoresceine test positive just in a small area, visible anterior chamber) 
 
Treatment started with oral doxycycline for 14 days, ciprofloxacin collyre, NAC 10 % and hyaluronic acid and 
aminoacids artificial tears every 2 hours for the first two days, then every 6-8 hours. At the reexamination, 4 days 
after the initial presentation, the clinical signs improved, cornea was staining the fluoresceine just in the lateral 
quadrant, oedema was much reduced and the anterior chamber was more clear (Figure 5b).  
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Pepe, a three year old male ShihTzu, presented with a history of recurrent eye problems. Clinical signs were 
blepharospasm, photophobia, muco-purulent discharge. The patient received several topical treatments with 
antibiotics collyres and artificial tears, but with no improvement. Clinical examination revealed the presence of 
ectopic cilia in both eyes (OU), left one being more affected. Melting was present in OS, with 70% stromal loss and 
positive fluoresceine test (Figure 6). 
 
Figure 6. Pepe at initial presentation ( note the ectopic cilia present in the upper and lower eyelid,  corneal oedema, central malacic material, 
positive fluorescein test) 
Treatment consisted in ectopic cilia removal by electroresection OU, third eyelid flap OS, oral doxycycline for 
14 days and hyaluronic acid and aminoacids artificial tears three times daily OD. After three weeks, when the suture 
from tarsorrhaphy was removed, corneal ulceration was much reduced, anterior chamber was visible and 
neovascularization was present at the corneo-scleral limbus (Figure 7a). 
               
Figure 7. (a) Pepe after three weeks (limbal neovascularization, central corneal oedema, cornea more transparent); (b) One month after first 
examination (central corneal scar, blood vessels surrounding the lesion, transparent cornea at the periphery) 
 
One month reexamination revealed central corneal opacification with neovascularization around the defect and 
a transparent peripheric cornea (Figure 7b). 
 
Ricky, a nine year old male ShihTzu, presented with a history of multiple ocular problems in OS. He had a 
descemetocele secondary to a penetrating corneal trauma and a third eyelid flap was done twice because he took out the 
suture after the first surgical intervention. After one month he developed an acute episode of glaucoma and mannitol 
1g/kg was given once intravenously and beta-adrenergic topical medication (Timolol Rompharm 5 mg/ml) was started. 
The next day he came for a recheck and a change in the corneal appearance was seen. A diagnosis of keratomalacia 
was put based on the stromal loss over the entire corneal surface and the presence of malacic material (Figure 8a). 
 
            
Figure 8. (a)Ricky at first examination (note the dense corneal oedema and the  central malacic material); (b) three days after starting the 
treatment (malacic material much reduced in the center of the cornea); (c) after five months (oedema and nasal pigmentation)  
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Systemic doxycycline was recommended for 14 days and topical ciprofloxacin collyre, NAC 10 % and 
hyaluronic acid and aminoacids artificial tears every 2 hours. After three days, the ulceration started to decrease in 
size (Figure 8b). The evolution was good at the next rechecks, so medication was reduced to 6 and then 4 times 
daily. Timolol was also continued until the intraocular pressure returned to normal. The last check was at five 
months interval, when corneal scarring and pigmentation were present (Figure 8c) 
 
Pufy, an 11 year old male Pekingese, presented with a two weeks’ history of corneal ulceration OD. Before 
coming to our practice, recommended treatment was systemic amoxicillin and clavulanic acid antibiotic, tobramycin 
collyre and hylan eye drops, but the evolution was not favorable. The initial cause of the ulcer was not known, but it 
could have been triggered by the constitutional lagophtalmos. At ocular examination, a deformed cornea was 
noticed, with the loss of its normal curvature, dense corneal oedema and muco-purulent discharge (Figure 9a). 
Cytology revealed the presence of bacterial coci, neutrophils and degenerated keratocytes (Figure 9b).  
               
Figure 9. (a) Pufy at initial presentation (deformed cornea with central malacic material, anterior chamber not visible); (b) Cytologic examination 
(bacterial coci in a big number, neutrophils and keratocytes - picture taken with the help of laboratory of the Faculty of Veterinary Medicine 
Bucharest); (c) After 7 days (unfavorable evolution: ocular phthisis, dense central scarring, peripheric pigmentation) 
 
Systemic antibiotherapy was changed to doxycycline and topical treatment with ciprofloxacin collyre, NAC 10 
% and artificial tears every 2 hours was started. Unfortunately, because of the late presentation and the rapid 
progression of the disease, the evolution was not good. At one week recheck, phthisis bulbi was seen, dense central 
corneal fibrosis and peripheric pigmentation, the eye was not visual anymore (Figure 9c). 
 
Elly, a fourteen year old female Pekingese, presented with a recent history of blepharospasm and opacification 
in OS. Clinical signs were corneal oedema, central stromal loss, positive fluoresceine test and hypopion. Concurrent 
ocular problems were keratoconjunctivitis Sicca and nuclear sclerosis (Figure 10a).  
Treatment for melting keratitis was started and next visits showed an improvement in the clinical signs. After 10 
days there was no hypopion, fluoresceine test became negative and cornea started to regain its normal structure. 
Two months after the initial presentation there was only corneal pigmentation (Figure 10b). 
 
            
Figure 10. (a) Elly at first examination (central corneal defect, positive fluorescein test, hypopion; (b) After two months (nasal corneal 
pigmentation, small central defect, transparent cornea, visual eye) 
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Zoro, a sixteen year old male Crossbreed, presented for ocular discomfort in OS of 3 days’ duration. Ocular 
trauma was suspected. Clinical examination revealed the presence of 60% stromal loss, keratomalacia and positive 
fluoresceine test (Figure 11a). Treatment consisted in frequent administration of ciprofloxacin collyre, NAC 10% 
and artificial tears. Because of concurrent kidney disease, doxycycline was not recommended. After two days, 
decision of applying a therapeutical contact lens and suturing the eyelids was made. One month recheck, when the 
suture was removed, showed some degree of ocular phthisis, corneal opacification and pigmentation (Figure 11b).  
The eye was anyway not visual because of the concurrent hipermature cataract. 
 
              
Figure 11. (a) Zoro first day (corneal oedema, central malacic material, positive fluorescein test); (b) After one month (dense corneal fibrosis  
and pigmentation, eye not visual) 
3. Conclusions 
x Melting keratitis in dogs and cats is a serious, rapidly progressive corneal disease that left untreated or with 
improper treatment can lead to loss of vision. The cause of this medical condition is an imbalance between 
proteolytic enzymes and protease inhibitors, bacteria being frequently involved in the etiology. 
x Diagnosis of keratomalacia is based on the loss of corneal epithelium, with stromal liquefaction, presence 
of cellular infiltrates and corneal oedema. 
x This article reviews treatment options of melting keratitis, that can be medical or surgical. In this study,  
medical treatment involved the use of systemic doxycycline and topical ciprofloxacin, along with 
anticollagenolytic eye drops. Surgery was indicated in four cases where the disease was progressing and 
was represented by third eyelid flap and blepharoraphy in one case. 
x Anticollagenases are indispensable in the therapy of keratomalacia.  In this study, N-acetylcisteine 10%  
and disodium ethylenediaminetetraacetic  acid (EDTA) 0.2% were the chosen protease inhibitors eye drops. 
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